A Gram-reaction-positive, spore-forming, rod-shaped bacterium, designated NR1-3-2 T , was isolated from fish sauce collected from a factory in Chonburi province, Thailand. Strain NR1-3-2 T grew at pH 5-10 (optimum 7.5), at 21-48 8C (optimum 37 8C) and with 0-15 % (w/v) NaCl (optimum 1-3 %). The diamino acid found in the cell-wall peptidoglycan was meso-diaminopimelic acid. Menaquinone with seven isoprene units (MK-7) was the major isoprenoid quinone. The strain contained anteiso-C 15 : 0 , iso-C 15 : 0 and anteiso-C 17 : 0 as major cellular fatty acids. Diphosphatidylglycerol, phosphatidyl glycerol and one unknown glycolipid were detected as major polar lipids. On the basis of 16S rRNA gene sequence analysis, strain NR1-3-2 T belonged to the genus Bacillus and was closely related to Bacillus iranensis DSM 23995 T (97.4 % similarity). Strain NR1-3-2 T exhibited low DNA-DNA relatedness (31.2-39.8 %) with B. iranensis DSM 23995
. The DNA G+C content was 44.2 mol%. On the basis of phenotypic characteristics, DNA-DNA relatedness and phylogenetic analyses, the strain is considered to represent a novel species of the genus Bacillus and the name Bacillus piscicola sp. nov. is proposed. The type strain is NR1-3-2 T (5JCM 19598 T 5LMG 28281 T 5PCU 340 T 5TISTR 2295 T ).
Fish sauce (Nam-pla) is a clear brown liquid traditionally produced by fermentation of fish with salt for 12-18 months. It is rich in various nutrients, particularly amino acids and peptides, and contains a high concentration of NaCl. Halophilic microorganisms such as Chromohalobacter salexigens, Lentibacillus juripiscarius, Lentibacillus halophilus, Halobacterium salinarum, Halococcus thailandensis, Halococcus saccharolyticus, Natrinema gari, Tetragenococcus halophilus and Tetragenococcus muriaticus (Namwong et al., 2005; Tanasupawat et al., 2006; Tanasupawat & Visessanguan, 2014; Thongsanit et al., 2002) , and including halotolerant strains of Bacillus, Pseudomonas, Micrococcus and Staphylococcus (Lopetcharat et al., 2001) , have been reported as involved in this fermentation. The genus Bacillus includes Gram-positive, rod-shaped, endospore-forming bacteria, comprising over 300 currently recognized species (Parte, 2015) . Members of the genus are widely distributed in various environments (Ventosa et al., 1998) . Many species of moderately halophilic bacteria in the genus Bacillus such as Bacillus aquimaris and B. marisflavi from seawater (Yoon et al., 2003) , B. oshimensis from soil (Yumoto et al., 2005) , B. salarius from a salt lake (Lim et al., 2006) , B. chagannorensis from a soda lake (Carrasco et al., 2007) , B. iranensis from a hypersaline lake (Bagheri et al., 2012) , B. solimangrovi from mangrove soil , B. oryzaecorticis from rice husks (Hong et al., 2014b) , B. polygoni from indigo balls (Aino et al., 2008) and B. rigiliprofundi from deep subseafloor basaltic crust (Sylvan et al., 2015) have been reported. However, only B. vietnamensis (Noguchi et al., 2004) was isolated from fish sauce produced in Vietnam.
During the course of a study on the diversity of halophilic bacteria in fish sauce in Thailand, strain NR1-3-2 T was isolated. Based on a polyphasic approach we describe the taxonomic position of this strain, which exhibited phenotypic, chemotaxonomic and genotypic characteristics similar to members of the genus Bacillus.
Strain NR1-3-2 T was isolated from fish sauce collected from a factory in Chonburi province, Thailand, by using the spread-plate technique on modified JCM medium no. 377 agar plates, containing (per litre): 5 g Casamino acids, 5 g yeast extract, 1 g sodium glutamate, 3 g trisodium citrate, 20 g MgSO 4 . 7H 2 O, 2 g KCl, 50 g NaCl, 0.036 g FeCl 2 . 4H 2 O, 0.0036 g MnCl 2 . 4H 2 O and 20 g agar (pH adjusted to 7.0-7.2) and incubated at 30 8C for 3-7 days. Cell shape, cell size and cell arrangement were examined on cells grown on modified JCM medium no. 377 agar at 30 8C for 3 days. The Hucker-Conn modification was used for Gram staining (Hucker & Conn, 1923) . Cell form and spore formation were observed by a light microscope, a confocal laser scanning microscope (FV10i-DOC; Olympus) and a scanning electron microscope (JSM-5410LV; Jeol). Flagella were examined as described by Forbes (1981) . Anaerobic growth was tested by incubating the cultures on modified JCM medium no. 377 plates in an anaerobic jar with an AnaeroPackAnaero (Mitsubishi Gas Chemical). Catalase and oxidase activities and nitrate reduction were determined as described by Barrow & Feltham (1993) . Hydrolysis of casein, gelatin, starch and Tween 80 were determined as described by Namwong et al. (2005) . Arginine hydrolysis was performed by using the medium reported by Thornley (1960) . Acid production from carbohydrates was determined in the medium described by Leifson (1963) . Effects of growth at various NaCl concentrations were investigated in modified JCM medium no. 377 broth omitting the MgSO 4 . 7H 2 O with different concentrations of NaCl (0 and 1-20 %, w/v, with an interval of 1 %). Growth at different pH (4-10, with an interval of 0.5 pH units) was investigated in buffer medium [HOMO PIPES (pH 4-5), MES (pH 5.5-6.5), PIPES (pH 6.5-7.5), TRICINE (pH 7.5-8.5) and CHES (pH 9.0-10.0)] and growth at different temperatures (10-55 8C) was investigated in modified JCM medium no. 377 broth by using a gradient temperature incubator (Namwong et al., 2005) . Antibiotic susceptibility was examined by the disc diffusion assay (Acar & Goldstein, 1991) on Mueller-Hinton agar (Difco) supplemented with 5 % (w/v) NaCl. Enzyme activities were determined using the API ZYM system (bioMérieux), according to the manufacturer's instructions. All tests were carried out in media supplemented with 5 % NaCl, except for investigation of the effects of growth at various NaCl concentrations.
Cell biomass for chemotaxonomic characterization was produced in modified JCM medium no. 377 at 30 8C for 3 days. The diaminopimelic acid in the cell wall and menaquinone component were determined as described by Komagata & Suzuki (1987) . Polar lipids were extracted and analysed by using the procedure described by Minnikin et al. (1984) . For quantitative analysis of cellular fatty acid compositions, cells were cultivated on modified JCM medium no. 377 agar plates at 30 8C for 48 h. Fatty acid methyl esters were prepared and identified according to the instructions of the Microbial Identification System (MIDI) (Kämpfer & Kroppenstedt, 1996; Sasser, 1990) .
Chromosomal DNA was isolated and purified from cells grown in modified JCM medium no. 377 according to the method of Saito & Miura (1963) . The DNA G+C content was determined by reversed-phase HPLC (Tamaoka & Komagata, 1984) . DNA-DNA hybridization was conducted in multidilution well plates as reported by Ezaki et al. (1989) . The 16S rRNA gene of the isolate was amplified, purified and sequenced as described by Namwong et al. (2005) . The sequence determined was aligned with selected sequences obtained from the GenBank/ EMBL/DDBJ databases employing CLUSTAL X version 1.83 (Thompson et al., 1997) . The alignment was manually edited, and positions with gaps and ambiguous bases were eliminated prior to reconstruction of a phylogenetic tree. Phylogenetic trees based on the neighbour-joining method (Saitou & Nei, 1987) and the maximum-likelihood method (Felsenstein, 1981) were reconstructed in MEGA version 6 (Tamura et al., 2013) . The confidence values of branches of the phylogenetic tree were determined using bootstrap analyses (Felsenstein, 1985) based on 1000 resamplings.
Cells of strain NR1-3-2 T were Gram-reaction-positive, endospore-forming rods and strictly aerobic. Ellipsoidal endospores were produced at central-subterminal positions in non-swollen sporangia ( Fig. 1 and Fig. S1 , available in the online Supplementary Material). Colonies were circular to slightly irregular, cream in colour and 1-2 mm in diameter after growth on modified JCM medium no. 377 agar at 30 8C for 3 days. Cells were motile by peritrichous flagella. No growth was observed under anaerobic conditions. Catalase and oxidase activities were positive but L-arginine hydrolysis, nitrate reduction, and hydrolysis of casein, starch, gelatin and Tween 80 were negative. The strain grew with 0-15 % (w/v) NaCl, at 21-48 8C and at pH 5-10 [optimally with 1-3 % (w/v) NaCl, at 37 8C and at pH 7 T (94.8 %) ( Fig. 2 and Fig.  S2 ). The DNA G+C content of strain NR1-3-2 T was 44.2 mol%, which was within the range reported for the genus Bacillus (Slepecky & Hemphill, 2006) ; however, it was higher than that of B. iranensis DSM 23995 T (Table 1) . It contained meso-diaminopimelic acid in the cell-wall peptidoglycan. The major menaquinone was MK-7. The major cellular fatty acids were anteiso-C 15 : 0 (53.1 %), iso-C 15 : 0 (15.8 %) and anteiso-C 17 : 0 (14.4 %) and the other fatty acids were iso-C 16 : 0 (5.0 %), iso-C 14 : 0 (1.2 %), iso-C 17 : 0 (4.1 %) and C 16 : 0 (2.5 %), a profile that matched Bacillus species (Kaneda, 1968; Roohi et al., 2014) . The profile of fatty acids of strain NR1-3-2 T matched that of B. iranensis DSM 23995 T although the amounts of C 16 : 0 , iso-C 15 : 0 , iso-C 17 : 0 and anteiso-C 17 : 1 alcohol were different ( Table 2 ). The polar lipids detected were diphosphatidylglycerol, phosphatidylglycerol and an unknown glycolipid (Fig.S3) while B. iranensis DSM 23995 T displayed polar lipids consisting of diphosphatidylglycerol, phosphatidylglycerol, three phospholipids and two glycolipids (Bagheri et al., 2012) . Strain NR1-3-2 T and B. iranensis DSM 23995 T exhibited reciprocally low DNA-DNA relatedness (31.2-39.8 %) to each other. Levels of DNA-DNA relatedness between strain NR1-3-2 T and its closest phylogenetic neighbours were well below the 70 % cut-off point recommended for the assignment of strains to the same genomic species (Wayne et al., 1987) . In addition, strain NR1-3-2 T was differentiated from B. iranensis DSM 23995
T based on growth in modified JCM medium no. 377 broth lacking NaCl and MgSO 4 . 7H 2 O, nitrate reduction, acid production from D-mannitol, and acid phosphatase and esterase (C4) ( Table 1) . Differential properties between strain NR1-3-2 T and B. iranensis, including NaCl, temperature and pH growth ranges, nitrate reduction, acid production from D-mannitol, acid phosphatase, esterase (C4) and DNA G+C content, are shown in Table 1 . As mentioned above and based on its phenotypic characteristics, phylogenetic analysis, DNA G+C content and DNA-DNA relatedness, strain NR1-3-2 T is considered to represent a novel species of the genus Bacillus for which the name Bacillus piscicola sp. nov. is proposed.
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